Therapeutic Efficacy of Methazolamide Against Intermittent Hypoxia-Induced Excessive Erythrocytosis in Rats.
Zhang, Zhiqing, Zhonghai Xiao, Bingnan Deng, Xiaohua Liu, Wei Liu, Hongjing Nie, Xi Li, Zhaoli Chen, Danfeng Yang, and Ruifeng Duan. Therapeutic efficacy of methazolamide against intermittent hypoxia-induced excessive erythrocytosis in rats. High Alt Med Biol 19:69-80, 2018.-This study aimed to determine whether methazolamide is effective for the treatment of chronic mountain sickness. Forty-eight male Wistar rats were randomly divided into eight groups: normoxia control, hypoxia control, hypoxia + acetazolamide (30 mg·kg-1·d-1), and five hypoxia + methazolamide groups (5, 10, 30, 90, and 120 mg·kg-1·d-1). Excessive erythrocytosis was induced through 4 weeks of hypobaric hypoxia (8 hours O2 10%/16 hours O2 21%). Rats were then treated for 4 weeks, and their body weight was measured. Hematological, hemorheological, and biochemical parameters were analyzed. Renal hypoxia-inducible factor-1alpha (HIF-1α) and vascular endothelial growth factor (VEGF) levels were detected by immunohistochemistry. Proteomic analysis of plasma was conducted to determine the most differentially expressed proteins. Methazolamide with doses lower than 30 mg·kg-1·d-1 had no significant effects on body weight compared with the hypoxia control group (p > 0.05). Methazolamide dose-dependently reduced the hemoglobin concentration, hematocrit (Hct), and blood viscosity. Hct/blood viscosity, an oxygen delivery index, dose-dependently increased after methazolamide treatment. A methazolamide dose of 10 mg·kg-1·d-1 showed similar efficacy to an acetazolamide dose of 30 mg·kg-1·d-1 for all the above parameters. Plasma levels of low-density lipoprotein cholesterol, total cholesterol, creatinine, and hemoglobin increased substantially after long-term hypoxia, but decreased after methazolamide treatment. HIF-1α and VEGF both increased substantially after long-term hypoxia and decreased in the kidney after methazolamide treatment. The most differentially expressed protein was haptoglobin, an endogenous protective factor, which was depleted in rats with excessive erythrocytosis and increased substantially after methazolamide treatment. In summary, methazolamide exhibits dose-dependent efficacy for the treatment of excessive erythrocytosis induced by long-term hypoxia. It also has beneficial effects on oxygen transport and lipid metabolism, which are encouraging with regard to the development of methazolamide-based chronic mountain sickness therapies.